Adenovirus-mediated transfer of BAX driven by the vascular endothelial growth factor promoter induces apoptosis in lung cancer cells.
Apoptosis induction is a promising approach for cancer gene therapy. Bax is a death-promoting member of the Bcl2 family of genes that are intimately involved in apoptosis. Overexpression of BAX protein can accelerate cell death by homodimers that promote apoptosis in a variety of cancer cell lines. The cytotoxic effect of BAX was evaluated in vitro by a recombinant adenovirus system expressing the human BAX gene under control of human vascular endothelial growth factor (VEGF) promoter element (AdVEGFBAX). Overexpression of BAX in human lung carcinoma cells resulted in apoptosis induction, caspase activation, and cell growth suppression, none of which were observed in BEAS-2B normal human bronchial epithelial cells that do not overexpress VEGF under normoxic conditions. To examine the hypoxia responsiveness of the VEGF promoter, lung cancer cells were transiently exposed to hypoxia; this treatment increased enhanced green fluorescent protein (EGFP) expression after AdVEGFEGFP infection in both normal and cancer cell lines, and enhanced apoptosis and decreased the number of surviving cancer cells compared with the Ad/BAX plus Ad/Cre binary adenoviral system. These results suggest a possible therapeutic application of cancer-specific expression of the pro-apoptotic Bax gene driven by the VEGF promoter.